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2 SYSTEM OVERVIEW 
7KHSUREHFRQVLVWVRIDPDFKLQHYLVLRQ03FDPHUDFRXSOHGZLWKDILVKH\HOHQV7KXVLQDVLQJOH
LPDJHD ޡ FURVVVHFWLRQDOYLHZRIWKHVXUIDFHLVFDSWXUHGZKHUHWKHODWHUDOH[WHQWLVDIXQFWLRQRISLSH
GLDPHWHU  $W WKH FRVW RI LQFUHDVHG VLJQDO SURFHVVLQJ FRPSOH[LW\ WKLV FRQILJXUDWLRQ OHDGV WR TXLFNHU
LQVSHFWLRQV>@>@>@>@LQFRPSDULVRQWRDSSURDFKHVZKLFKXVHPHFKDQLFDOO\VZHSWQDUURZILHOGRI
YLHZFDPHUDV>@7KHFXUUHQWKDUGZDUHSURWRW\SHGHVLJQHGIRULQFKGLDPHWHUSLSHVLVVKRZQLQ)LJXUH



























EH HPSOR\HG WR HVWLPDWH WKH ' SRVLWLRQ RI HDFK WKHVH SL[HOV 7KH YHFWRU FRUUHVSRQGLQJ WR D SL[HO LV
HVWLPDWHGIURPWKHFDPHUDPRGHOXQLWVSKHUHLQ)LJXUHEGHVFULEHGE\6FDUDPX]]DHWDO>@ 
 
2.2 RGB Image Processing 
,PDJHIHDWXUHH[WUDFWLRQIRUPVDFRUHFRPSRQHQWRIWKHV\VWHP¶VRSHUDWLRQ'XHWRWKHFRPSXWDWLRQDO
H[SHQVHRIRSHUDWLQJXSRQWKH LPDJHGLUHFWO\ LW LVILUVWO\ WUDQVIRUPHGLQWRDVHWRIVDOLHQWSRLQWVZKLFK
HVVHQWLDOO\UHSUHVHQWJUDGLHQWLQIRUPDWLRQLQWKHLQWHQVLW\SURILOHRIWKHLPDJH$IHDWXUHFRQVLVWVRIVXFKD
VDOLHQWSRLQWDQGDOVRDGHVFULSWRUZKLFKHQFRGHVVWDWLVWLFVFRPSXWHGIURPDZLQGRZRISL[HOVVXUURXQGLQJ
Figure 3 ± Feature Extraction on stainless steel pipe. The features lie upon radial lines corresponding to 
linear motion 








WRLQWKHQH[WLPDJH$VVXPLQJWKDWWKHFDPHUDPRGHOLVNQRZQQRUPDOL]HGIHDWXUHVݔ෤௜ିଵDQGݔ෤௜PDWFKHGEHWZHHQLPDJHV݅ െ  ?DQG݅PXVWVDWLVI\WKHIROORZLQJFRQVWUDLQW>@ 
 ݔ෤௜ିଵܧݔ෤௜ ൌ  ?       
 
ZKHUHܧLVWKH(VVHQWLDOPDWUL[ZKLFKHQFRGHVWKHULJLGERG\WUDQVIRUP>@ 
 ௜ିଵ ௜ܶ ൌ  ቂܴ ࢚૙  ?ቃ      
 





















3 FEATURE EXTRACTION PERFORMANCE 
7KH IHDWXUH H[WUDFWLRQ SURFHVV LV DIIHFWHG E\ ERWK WKH FDPHUD¶V RSWLFV DQG WKH PDWHULDO XQGHU












Figure 6 ± Feature extraction as a function of image spatial separation where M is 
the mean number of matches 





















Figure 7 - Feature extraction on uniform surface leading to clustered features 









Figure 9 - Local cluster 
Figure 10 - Global clusters 
,WLVUHDGLO\DSSDUHQWWKDWWKHORFDOFOXVWHUFDVHFRQYHUJHVPRUHUDSLGO\WKDQWKHJOREDOFDVH$WDURXQG







4 CONCLUSIONS  
,QFRQFOXVLRQWKLVSDSHUKDVSUHVHQWHGDQRYHUYLHZRIDXQLTXHYLGHRSUREHV\VWHPIRUFRQGXFWLQJ
WKHLQWHUQDOYLVXDOLQVSHFWLRQRISLSHOLQHVLQWKHQXFOHDULQGXVWU\7KHV\VWHPPDNHVXVHRIDIHDWXUHEDVHG












7KLV ZRUN ZDV IXQGHG E\ ,QQRYDWH 8. LQ WKH ³0RVDLFLQJ IRU$XWRPDWHG 3LSH6FDQQLQJ´ SURMHFW7KH
DXWKRUVZRXOGOLNHWRWKDQNWKHSURMHFWSDUWQHUV1DWLRQDO1XFOHDU/DERUDWRU\:LGHEOXH,QVSHFWDKLUHDQG
6HOODILHOG/WG 
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